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(54) MEMORY ACCESS PROCESSOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a memory 
access processor capable of guaranteeing the order of 
transfer among plural elements having the same address 
in the case of accessing the memories of plural elements 
in parallel. 

SOLUTION: The memory access processor for accessing 
the memories of transfer data constituted of plural data 
elements by a transfer instruction is provided with order 
guarantee means (41, 42, 45) capable of executing the 
memory access of plural transfer data elements included 
in a memory access request and having the same 
address. 
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(57) [^^^] 

■T' t ^ p< ^ y r ^ -fe ^ n ^ s ^ ^ « -r ^ o 

|lliJ¥f^.|iE^IS (4 1. 4 2. 4 5)" %:mntio 




1 

^m^' - ^ mmii^^^^x CO ?^ ^ y t :^^m'^com^ 

y^(D?^^^J T 9^:^<I:>i^T^'i^^'^^^XWim,<Dy'- 
t\cx<^xmmmm^^u^n 0 ^ t^mmt-r^ ^ 

(B) m\<Dmmm^m (dd m2<Dm 
mmmt (d2) ^kt^^^s^c (l d ir. ^2co 
(L2) txm.'^^ix^2v'^ y^ ^^yy^mmxrf 

^ y r ^ir;^^{c|^— T K u^^^-r^tS&c75v=^ - j^te 
^3^M{c*dv>x. MiG{w]-r Ku>^i^ai^i^^^fifEm 1 

»75M*W5§Bi<hS2(0^^rfl|EgBt(7)*6^ffl<^W:tJ?LX. 

(1) MIESi (7:)^^fpl5§g|;i^^2(7:)^^r«1£gSIJ: '^/J^ 

(|D1|<|D2|),D1X(L1-1) X^ 

^^ix^=^])T x^)mmm2commmmm (d2) 

(2) tfrlEmi (7:)^^rp^SgBt;?)^m2(7:)^^rp1SEgtJ: «9;^c 

#< (|D1|>|D2|) . D2X (L2-1) X^ 

^^ix^:=^vr xKimi<7:>mmr^^^m (dd 

(3) mrlsmi<7:)^^r.1SESf i:^2(7)^SPHlS§gii:;?fS^ 
( I D 1 I = I D 2 I ) ^-a^ ; (C. 

^mWL^^k'T- ^mt LXmriEliiJ¥f^liE^?T9 J: ^ {c 
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^y T^ir;^*^lS3^fi^c*DV^X. tirlSliiJ?f*ii£i!]f^Sr:=^ 

[m-^^ 7 ] 1 L 6 (?:)i>-m^^;ifS«cO^ 

^y T^^rv^.4a^si^g^c:^o^/^x. Mfe^M;*^ jEf-. 

ii-r^^^i^oi^xtT:).;^ ^ y r ^irv?.%5g?T-r^7^ y 

r ^-tr;=;^ftl=^^iir > gi^^r^ — ^ y T ir ;^ ^ 

^^^a U X HtilElifTl^^a'.XMtT Ufc > ^ y T >^ ^ ;^ 

f)mT\.fzz,t ^m^x^xmm^nmmmcm^^ ^ ^ 

;^ (r)*^T^ WIEp^ ^ y r ^ ir ;^:|^^l^Sg|SX5SSg. L 

[0 0 0 1 ] 
[ 0 0 0 2 ] 

[0 0 0 3 ] Z.(0 — Vf^(n^'—-9myk^'^\^. 
X - ^ fe:^ L X - ^ teiM X ^ ^ - S ^ if ^i- 

30 X - vf^<Dy'--9m'm^m-k^^'^'^hm5^\^\'t. 

[0004] Z.(DXof^ - Yf^\^^\^ h'T - 9 mh^-^S 
^(D-^UmWiW-^ - 1 0 8 5 8 1 -^^^{CP^fl^^nX 

^^y^-o<?D - Lfc^B^5|2gt^nX(.^eo c 

^^t>-h't<D':fx2^y-ftm'^'th9^Wi:^ ^ y tcic^Lxr 
:^ ir -r ^ fi^jc . zi'ilKjxMn - - a X:ia -5 

tcLxv^6o -r/^t?^. teiiir^^^T Ku;^ (B) . mi 
<o^mfi\^%^ (Di) xxim 2 (Dm:mm^m (d2) 

f;iJ;oX^^^n.ei^>^r r'-'5'^coi>x^fSi^:/ 
r u-fT^'-'i'^^jS-r^^mafciii^^ ^y r ku;^^ 
^^u. y^y r^ir;^y h^^-frtx-r-'-^tT:) 

[0 0 0 5] 

ij|/^^^xlsm(7:>^^^M^J{C7i-eyte^|li-5^'a^(-. 



mm ^r^i^^m^ixf^h^ztf)*>i^.^o 

[0006] -tf^iD-tb. —(D^i V :^ hrtfcf^ — 
[0 0 0 7] .^IgP^ii. C(7:)rp1M^«J^L-C. - KPbI 

ill ( c :^ V ^ T IS m ^ ^ ^ M f c y ^ i; T >^ ir >^ -5 ^ 

[0 0 0 8] 

^y riJ^-fe^^^E^f^tT^nij^-c-ff^ J; ^3 {ci-^miff^iE^ 
[0009] z<T)^o{z.^ ^ y r ^ir;^^ll 

^^Jc^fe^ziox > ^yr^irv^'t"^^i:;^'^?:^^^J;9{-L 

y :7 h [;7:nT(D.^t#-ro^^y ti3it^jEM{c:^mx 

[0 0 10] ^fc. -^^0^<7);^^y T>^-fe>^3^B(i. tfr 
[0 0 1 1 ] :y ^@(C^7g^fT9 C tCj:oX. -r 

':fuy^<D;^^])r^±:^m^T^'^^^t>'^x. 

[0 0 1 2] Mfc. -^^Bjco^^y r>^-fe;^SM<i> M 

t. mi<^^mmmi (dd ^2(7)ii^fBTgggt 
(D2) ^KDwm^ (Li) <i:. m2(Dmm^ 
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(L2) txm'^^ix62v'^ :^-^>^mmxn^\ m 

[0 0 13] mm<DW^^^2^^^ :^'^>:^mmt't^Z 
[00 14] *j^c. :^^m(D?i^VTi^^y^m9it^ — 

[0 0 1 5 1 -r^xcoy ^y y h{cov^xtf^lEIlli 
j?f^iiE^fT^3 y ^y^7iit^ffi(^^Me:^fs< fcft^. 

m^<DWM^i^%W^^Mx\t.^ — oy ^ y y ^ hp^x 

m(l5lilI)¥f^iiE^^fT9 J: e> f:: Ujt. 

[0 0 1 6] Mf-. .^-MP^^Oy ^y T^^;:^^g(l. M 

<o^mf^^m(omm^-^\k.m\.x . 

(1) wiEm (D^^rBisESi^s^2<o^*rBisiSiJ; tJ/j^ 

^< (iDl |<|D2|) . DIX (Ll-1) X^ 
m^^xe:^y TJ: •9Mfsm2co^mrBlSEBI (D2) 

(2) ^^m\<o^mwi^mt-m2(D^mf^^mx^i^ 

(IDI |>|D2|) . D2X (L2-1) X^ 

30 m$^^^:^y r J: f9^1(^^^r«^SEBi (Dl) ;65/J^$^/^ 

(3) ffriB^i tD^*rB^sgKi:m2(;)^^r«isggi^;i^^ 

UV^ ( I D 1 I - I D 2 I ) #'8^ ; 
[0017] CoOJ:9{-^ IrI—T Ku;^(;:)^tU^^ y r 

X§ 

[0 0 18] ^7t. mifElilifff^liEd;^ h T»3f^0#(7)^-fT 
~ KT^iry.0f fcfi^^f^^Xiii/^® t;^»5^i:x t.. f^- 

^^-y irtc/^^cox. mn-^u.^-n 0 ^siL^^ 

;il5/^^/^fca^)Xt^2^o 

[00 19] ;*:|§0.q(Dy ^y TiJ^ir^^^SJgg 

(is tei^i-^^m{cov^X(^y ^ y T^'tr;^^Mffi-e 
y ^y r^ir;^li-ft1fiias<^. teill^'--5^<^y ^ y r 
-t^^^^ii^^iiLxttjfEigffi^iiSRXMfTUTty y r 
^'t;^;5^^TLfcc: <!: ^I^tb UXMi5l§fTS=^^3'>(cil^ 

50 ^fT^^^^tc. 5feftre^^^'atf7^'~-'i^:7'cz :y :^(^y 



[0 0 2 0] J: ^ tilWRgi-ec ^(cJ:o-c. mmf^ 

[0 0 2 1 ] 

— K 2 2 - 0--' 2 2 - n . zn^<D — F^SVMC 

[0022] ^ -K22 ii^S©:(7):/Pir 2 3 
(RC U) 2 4.^. -r-<X(7):/Dir :y i^ 2 3 ^ — K 

[0 0 2 3] \t^'rM^(D — h^^(D\i>'riX^^(Dy'u^ >y 

1^2 3?^)^6^ - KF^t^Rcu 2 4 ci-r^-^gi^ y 
$n5o - K2 2-oc>^^r.y^y 25-0 

{^COr"—'^^ — K2 2-n(7)*^.^^y 2 5 - 0 
m-r^^^d. RCU2 4-0;i)^:7'nir>>i?- 2 3 7!j^67=' 

?i^V2 5- 0f)^hU^lhLX. Zi\^^ y 

^2 1 {cigi^-r^o 

[0 0 2 4] ^ n;^/^^-^ :y^2 1 (1. teii^$nT#/c 
T-'-'j^^cOfT^ife - K ( - K 2 2 - n) tCJ^CT ^ n 

teiJ^i"'6o -K2 2-n(l. ^ P>?./>;^>f :y^2 1 7?)^ 
hmhixX^fz.m^'f--^^'RCV 2 4 - n -C'Sft U 

[ 0 0 2 5 ] 2 (i. - KfelSy^^^aSR C U 2 4 <7)f¥^ 

-^{cejti-eT'~--:5?c07='--^*i^/£tf 6 ^ <h tdct 

V^^, ll2tC:a^-^l^jXtl. 8/M h^^l^^^LT. -r 
-'3'itii4^*<?:)-r^^-'5'^-g(;i^^y r>^ir:^-r5 J: '9 

[0 0 2 6] HI 2 tc^-r J: 9 {c. # - K(ca3:tt ibn/c 
RCU2 4*:j:. ^ ^ :^ ^<:^ ^ y 2 I ^ff- LX i\il<D — 

vf)^^mbixx^tim^m^^^ii^^)m^^Mm^rf<^ 

X^/^^o RCU 2 4 (i. eill$ijl9^.3 1 i:. >^yT^ 
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ho 

[0 0 2 7] -vm^^^-^^^m-thw^^^^. ^ 

i!l*Jiaia 3 1 p :y ^ 2 1 ^^M^XftH — K 

/?)^6^te7g^*:^SttS5ioX. >^y r^ir;^ y ^:3i>^. 
h^lgffLX^^y r:^^ir;^SiJt»a53 2'-.iJ^^o >^y 
T^-fe::^^iJ«a'^3 2Xii. ZiUzm^^^^X ^"^'Jr K U 

3 4 icil^^^ 

[0 0 2 8] T^^-'^'Sm^^yT^r 3 3{i. - K 

Pb^>^ p;^./^;:?.^ ^y^3 1 ^C^^LXftil - Vi)^h^^^^il 

x<h^'-9^-mm^^'^\^x^<o r-Xfi. 

O^^^ (:2^<^'JXfi|Gill*S4^^^) I^0*{c1##ji-5C 
^/?>sx# 6o 7=^^-'5^Sm^'<:y :7r 3 3 \z^^^iiti¥- 
•^*l;^^yTKu;^/;^ hT^p;^/<34 fCj|^6;ii'6o 

[0029] :^ ^ T V ^ / VT — !7 u y. ^< 3 
4X(1. x--i'S:{S'''^:y:7 T 3 3^^LXftll - 

20 iUbnxtfcx-^' (4^3g) T^^y riJ^ir;^*!!^® 
gli3 2;5='e>il|p5;ixX^fcC(?5 4^*{w*riCi-e;^^y T 

Ku;^^^ p:^^-^{-i: «9**;^^y 2 ScoS^^I^- hie 

teig-r-So ::(^t^«^^i^- ^^^Tif^Tr-r.T^^y r K 

u;^tcJ:oX^>'^-y-:/$n. ^ y 2 5 opff 

^oo.^^y fiSirS^icLXi/^^o co^ p 

itii;^^y r^^^$ijfi^a5 3 2 {ci:oxa<ai$nxi.^ 
[0 0 3 0] ^^r>^y 2 5XM1. ;^^y r ku:^/;^ 

[0 0 3 1 ] ^fc. te - K^^r-'-^^^^^m-r^R^tc 

^/^-m56^ooy Pir :yi^ 2 3 -^illif y 

S:ttg5i^), T'^y T^ir^$iJi»aS3 2tc*ttX;^^y t3 
- Ky h^^ft-t-eo ^^y r^ir^ffl^WSRS 2 

(1. ::(7)>^y P- Ky h?!)^64^^^i7:>D- K 

T K U';^^^i7jcUXp< ^ y r K u;^/^ KT^ P v^^-^ 3 
4lC5||'5o ;^^y r KU;^/;^ hT-:^ p;^^>3 4i^. C 

tK- hicill^j. *w.^^y 2 5 X{lilS6nX#/cr Ku 
;^tct$oX;^-ey Ti-e^T^^-'i^^i^^tBUX. cn^D- 

[0 0 3 2] p— K-r — ^ D ;^/^ 3 5 fi> :^^^)T^ 
ir:^^ij^aia^ 3 2 (7) ^ij T > r cd-t — ^ ^-r"— ^i^ft^-^ 
:y :7 r 3 6 (Cil ^) . 7^^- •i' i^ff ^< :y :7 t 3 6 il. ~ K 
rBl7^^--^fei^$'Jt^aS3 1 (O^iJf^icS-^l/^X. Z<D^^-9 
$r — KPa^^ p :y ^ 2 1 fcillft-t-^o ^ o /< 



T 

[0 0 3 3 1 1113*1. ;^^Vr^^:^pm^3 2 t ^ 

[0 0 3 4] msiCTjk-rti^^. :^^vr^±y^mm^ 
3 2fi. i^-r Ku;^«itBa5 4 1 mn'sm^A 2 

T KU;^^^^.4 3 a 4 3 d > ^ y T ir X 
it^S§^m^*4 5 Sft'&llf^a4 6 t ^*x^<, 

'^51a-51di:. ilS^lUSS 52a-52di:. ^2 

CO Uiy;:^ i^SSa'-SSdir ^^;t^o 
[0 0 3 5] m — T Kl-;^ti^t±iaS4 1 ii. — Kra^T^-' — 

aaoT. t^idii-^^iiy rtbss?tcj: ij). -(7)>^yy^^ 
^£-r e t!)^ ^ 1^ tib -r ^ o 

[0 0 3 6] :^'evr^±:^\nn6 ill. teil|-r--3^cD 

tei^B^i&T Ku;^ (B) . mi<Dmmmmm (dd . 
^2(Z)Mmrp^sigi (D2) . mi<Dmmm (ld :fcct 

t>'^2{D^m^ (L2) tf)^bf^;^, 

[0 0 3 7] m—r vuy^^mU4 1 fi. — t7:)y ^j^^;^ i'fi' 
^y T 1^ :^f)H^T-t ^m^^-n Lti't^<x (Dmm\c<:> 

[0 0 3 8] y^y Ti^ir;^Jt^flgg£tIgri4 5T**1. ^^T 
;^^y 2 StC^ffL/h^^y Ti^^;^;iiS-t--<T^T L/c: 
^ y 2 5 /^^tbt^T^ir;^?.^^!! -^6 2 ^S: 

7^ y T ^ ir ;^ ;6S*^T-r^ <h > ^ 'JT^^M^Tm^- 6 
2>S:Mffl^^Sr>4 2{cil^i-6, 

[0 0 3 9 ] 5§ftl^S^)4 2 T'fi. — tiO y hf^iC 

^5ifigxtfc:#^*l. — -/:^^(coi/^X<7)7'^y T>J^-lr 

LXT^'ty^'r^z.tf)>^j:<. >^y r ^-t>^t^iiii)?;5i^ 

K u ;^ ai $ n V ^ d . ^ ^ r^l "C^ ii v ^^ L 
[0 0 4 0] |g-ttl=^a54 2ti. r KU;^^^[H]3S4 3 5^? 
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a fd^^^O^-jxT KU-^^ (B' ) <Sr. 4 3 b td^* 

r^SgSt (D) 4 3 c Cl^^fflSgSiX 2 (2D) 

4 3 diC^^r«1!E@|x 3 (3D) ^TKU-;^^ 

fiKlHl3S4 3 3-43 d.\t:L(nmm^m^\^'^x. 

^y TiJ^ir;^-r-5 4 0(0^^cr)r Ku^^^it^UT;^ ^ 

y r K vy/y VT^'—-9 ^ n v^/< 3 4 fcKi^-^^, 

[0 0 4 1 ] cci:\ y^vr ^) ^ :x.y.v<om^^\-x. rv 

u ;^^j5a[HlSS4 3 a - 4 3 d 6 C w "C^fe^ ^ nfc# T 
Ku;^;!?^ :fc^J:t>\ x- ^'Si^t-'^y :7 r 3 3 

8 1- 8 A^'k\.X^^m<0¥—^t-:^'^') T V\yy^/ 
;^ hTT^— c2^/-<3 4'^ilgiQnx C;ix6(7)T K u 
^t>*r-'— V? t'^^ 1 ui/;^:^ 5 1 a — 5 1 b 

*&j^$;lx/c:r Ku>;S.t/'r'-^^fl^>&5Hff[E]8S4 6 
{c:J:oXl^f?$:^X. tK- h51^[E]i?g5 2 a -5 2 d Xil 
V\^m'&^%\X%1<0\^ i/y '^ 5 3 a - 5 
3 d S2(DUv?^'i7{ct&#rt$;jx;tr 
:=«^^t>*^^-i5'(i#7K- hfe(C|t-^^9 1-94 ^:^M,T 

*^>-^y 2 sdigen. is^-r^T KU':^fi«t-v^'- 

[0 0 4 2] ti:^. XI — Y^) h(D^^fl. t^-^ 

[0 0 4 3] ^^r^<7)iav>@uii> >^y r ku;^/:=^ 

3 4c7DA:^/-K- h(cj;oT. ^ ^ y T ^ ir ;^ "T 

ti§o r . m 1 :7' n ^ ^ 2 T'' n :y CO 7« ^ y T ^ ir 

mmxm^mmf)-^^z^^vr^±y^ lxl^o ztt)*- 

M^'t-6<Jr> :^^^&m:y'^ y^(0^m^^^m^l^^ixX\^^ 

[0 0 4 4 ] zcomm^m»:'r^tzf^. ^^^mt^mmxi^ 
^^^mn-r^x o lx. ^S3a^^±if o<t o l 

Xi/^'5o 

[0 0 4 5]*l^X% :^^^n<omW^m\^^^'t ^ ^ ^ ]) 
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J: o T Kit $ n 5 ^ y'u (Dm ^ ^-^-0 ^2 

5o IS14 (c:T^-re?>j-c-fi. ^ii^'f-'^it. ^mr'-'^com 
iM^^^TKu^ (B) ^KDmmm&m (D1 

mm iLl :^MT-(14g^) . ^2 (T^^^rplSEM (D 
^mm-t^^mm (L2 :*WT-fl4^m) rsS^^n 

r*5!9. vme>B. di. d2. li. L2vm'^^n 

mmtmi ^^mmi<^x<>x^^^i\^r ku>^«5is^ i 
<:>(D-:/uy^ tLx^^)^ m2commmmmD 2n. # 
':ftiyi^(D9cmmmm<D^ms ^tz. m2(Dmmm^m 
ic J: 19 e^Ji-r^^^scfic c7)^ 2 commmmmxmm ^ 

iX^y'^ y^mxid^.^, 114 {C:^ol/^T. ±iEB. Dl. 

D2. LI. L 2xmm^i\^v'--^i7)mmnxmxm 

[0 0 4 6] ZCOmXi-t. ^m^r- ^ no 1 ^XX^L 1 
XTTi^iX^yu y ^ , ^tlt>^ eOO. eOl, eO 
2. d0Z<DA^<O^mXti:^m\'^xny^^ e04. 
e05. e06. e 0 7 (D^MXt^ 2 (D-y u y ^ , 
e08. e09. elO. e 1 1 (D^MXtS: 2 (Oy' 
a:x^x^3<tt/el2. el3. el4. el 5 
T->ieM4C0yp y 4 0oD:/n -eW^^^XT 

[ 0 0 4 7 ] H 5 ( a ) {ZTj^-rmX^t, B 1 (D^ 

mm^mvi {s^<^v) . m2(Dmmm^mD2 (i 

t^^^x^o Cw-cii. IDS (b) \zm'rxo\z^ mmo2 
t^moA. ^mo ^ tmmo ^^041:^^0 

[ 0 0 4 8 ] zioxo^^^^-T v\-y^^^-thmik<Dm 
s^-a tftex--^ m^\t4mm^m^{z^mx^ 

tjomi^cn^mo 2 1 0 Afjm—^Dii^tjTi^- hfrtti:^^ 

mmm^miiL^m^Lxd\t)'rh^m^'^^'^^ixhf}K 

mo 2X^J^i:i^^]){zttit}^ixhZt^'^-5d.h. Z(DX 
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^:I.^a^l■r;!l^ ^mo A{ciM\,^m^nrzmmo 2(0 
T-'-'^;^^^ ^y (c^or y h !?:3lr^^Sl^#-r 
[0049] z(DXo\z^ msfc^-rss:^ {w,\mmf^ 

SEBID 1 : 8/"^^ m2^^rp15ESlD 2:16 

m 1 ^^^L 1 : 4^^. « 2^^mL 2 : 5 ^ n 
rxiJ^) ■C2 7=-V^5'>;:^fei|^^'^ff:b;ii^<J:, — (7:)p'-=ey 

10 mx\xx\±. z<D]^\^^m\^(om^^^<:fz^\z^ 

^y^(D/^^j r ^ ^ y.(omT ^'i^^^^^xmmy' ^ 

[0 0 5 0] -tf^t>h. mdiz^^-tmxn. mmo o- 
0 3 . mm 0 4 - 0 7. mm o s - i i . mm 12-1 
5. mm 1 6 - 1 9 m2mmru^^mD 2 x^m^n 

{±t UT. mKD^^jv--:/ immo 0 - 0 3) ^mm^ 

^^'evr^^y^Lx. Z(D;^^vr^±y.comT^'i^^ 
X%2<Dy fV—y (S*0 4 - 0 7) (7:);^^yr^^^ 
20 ^^<l:|§ff-re<i: 3 f:: LTi>'5 (l^T. S3. %A. m 

t^^x'^j. mi ^"^^-ycommo 2co?^^v T-^±y^^ 
m^m 2 ^^i^-'^iDmmo 4 y r^^y^mm^'^iM 
\^m'rztf)>f4:<^j:^ (i^T. ms. mA. ^5^//^- 

[0 0 5 1 ] tzfzL. Z<D'i^ib^i^'^^m^n^ 3t 
^y T>>^;:^;i>sff:bn/^v^fca^). > ^ y T ir ;^ (?Dt±tg 

30 -m^^^m-t hmm(D o ^m^commk^m-T v^i-y^i)^- 

[0 0 5 2] I116f^. H 3 fC7r:-riRl— r K ^ til [h] S§ 

i^^ra^gtDi. m2mmmm%v2. mimmi^L 

i> ll2ii^lSL 2755^$$n^c;^^y r>^ir;^ y >^ 
40 ;^ h 6 1 ^5|^~T Ku;^«im[Hlsg4 1 \zmhixx< h, 

m2mmmwMo 2(D'&nm.(o)ALm^rr\^^. Mi-. i^T 
ffi-r e ^^(t:) ^ tH ^ fr o r 1/ ^ ^ o 

[0053]C-T\~|D1|<|D2| <Dm'^X':>^. 
oT. DIX (Ll-1) T'^m^n^:^ y rj^±{CD 

2*^:A:#i>:^-g'(l. 'iaiS:^^;Ji>l^-T Ku>^{cT^ir^ 
-t^^c <i:^^/x^/^o z<Dm^. f^ — T Kuxt^^j±iSl5 4 1 

l§fTl^3@gn4 2{CfpI— T Vi^y^mt try h 



n 

10 0 5 4 1 tliS^. I D 1 I < I D 2 I oO#'g^X't;3o 
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